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Diamond-Blackfan Anemia (DBA) is a chronic, 
pure erythrocyte aplasia characterized by congen-
ital anomalies.1 The incidence of the disease is re-
ported to be five to seven cases per million births 
in Europe2 and 4-5 per million live births in the UK 
and the Netherlands3 with an equal sex ratio.4 It 
was first recognized in 1938,5,6 but an exact patho-
physiology of the disease has not been described. 
Although a majority of cases are sporadic, 
autosomal dominance and recessive patterns of 
inheritance are also reported in 10% to 20% of 
patients.1,7,8 Heterozygous mutations of the gene-
encoding ribosomal protein S19 on chromosome 
19q13.2 are detected in 25% of patients.9,10
The main clinical symptom is anemia. This is 
often present at birth, and in any event appears in 
the first year of life in more than 90% of patients.4,11 
Other hematologic features of DBA are normocel-
lular marrow with a specific deficiency of red cell 
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precursors, normochromic macrocytic anemia, 
reticulocytopenia, normal or slightly decreased 
leukocyte counts, and normal or decreased plate-
let counts.1,3-6 
Cleft lip and palate have been reported in 
3-10% of DBA cases.7,12 Orofacial clefts seen in 
DBA are associated with non-RPS 19 mutations.6,13 
It is still not known whether there is a correlation 
between the microtia-cleft palate phenotype and 
a specific DBA genotype.12 Some commonly re-
ported characteristics of patients are extremely 
blonde, almost white hair, a snub noise, wide-set 
eyes, a thick upper lip, almond-shaped eyes, a 
small head, and a pointed chin.11
DBA is associated with a high incidence of ma-
lignancy. Most of the reported malignancies are 
acute myeloid leukemia (AML).6 Multiple combi-
nations of therapy are used for children with DBA. 
Therapeutic approaches include blood transfu-
sion, corticosteroids, iron chelating therapy, in-
terleukin therapy, and bone marrow transplanta-
tion.1,3-6 More than 50% of patients are responsive 
to steroids.11 Chronic red cell transfusions in com-
bination with iron chelating therapy or allogenic 
bone marrow transplantation (BMT) from an HLA-
identical sibling are the only treatment options for 
steroid-resistant patients.14 Long-term follow-up 
is necessary during the course of the disease.
There is a lack of information in the literature 
about the oral and dental findings related to DBA. 
The management and unique dental findings of a 
15-year-old patient with congenital hypoplastic 
anemia were described in 1984.15 
We present a detailed report of the periodontal, 
dental, and orthodontic appearances of two chil-
dren with DBA. 
cAsE rEPorts
Case 1
A 13-year-old Caucasian girl was referred to 
the Dental Faculty of Ondokuz Mayis University 
for preoperative dental prophylaxis before orga-
nized bone marrow transplantation and to prevent 
any secondary inflammation postoperatively. She 
was the first child of a non-consanguineous par-
ent. The other siblings of the family were healthy. 
There were prenatal cardiac and feeding problems 
due to cleft palate, which was surgically repaired 
when she was one year old and repeated one year 
later. The family reported that the cleft palate was 
also present in two nephews of our patient. 
She had the characteristic physical properties 
of DBA. On physical examination, we noted her 
short stature and some skeletal abnormalities: 
hypoplastic thumbs with medial deviations (Figure 
1), bilateral thenar and hypothenar atrophy, short 
arms, and a hemangioma on the left cheek about 
1x1 cm in diameter (Figure 2).
On admission, her hemoglobin concentration 
was 9.5 g/dl; mean corpuscular volume was 86 fL; 
and platelet and white blood cell counts were nor-
mal. She was using her daily systemic predniso-
lone 1mg/kg and given erythrocyte suspension 
transfusions monthly. 
Scars of the cleft palate and malocclusion of 
the whole mouth were observed during a detailed 
intraoral examination. She had a narrow maxilla 
and circular cross-bites in the maxillary arch (Fig-
ures 3 and 4). 
The patient received panoramic, postero-ante-
rior, and lateral cephalometric radiographs with 
detailed intraoral radiographs (Figure 5). The ra-
diographs revealed deep dentin caries of the left 
mandibular first molar tooth and left maxillary 
first molar tooth as well as impacted mandibular 
third molar teeth. Her right maxillary second pre-
molar, left first premolar, left mandibular second 
premolar, and right first molar teeth were miss-
ing. Her dental condition is also summarized in 
Table 1.
Periodontal health was qualified by gingival 
plaque indices and periodontal pocket depths.16,17 A 
periodontal WHO probe (Leibinger, Germany) was 
used to assess the inflammation (gingival score; 
scale: 0=none to 3=severe) and dental plaque ac-
cumulation (dental plaque score; scale: 0=none to 
3=abundant). The means of the 4 regional gingival 
and dental plaque scores were calculated for each 
tooth, and the gingival and dental plaque indices 
in patient was calculated as the mean scores of 
all teeth. Pocket depth, defined as the distance 
between the base of the pocket and the gingival 
margin, was measured around each tooth, and the 
mean depth was calculated. Periodontal pockets, 
which result from destruction of the underlying 
periodontal tissues, measure 2 to 3 mm in peri-
odontally healthy individuals. In this patient, deep 
periodontal pocket depths due to cleft palate at 
the maxillary anterior site were recorded. The test 
results showed high plaque accumulation. The 
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other periodontal conditions were within normal 
limitations (Table 2). 
An examination revealed skeletal Class III mal-
occlusion because of the growth retardation of the 
maxilla followed by cleft palate formation. This re-
tardation is shown by a sella-nasion anterior nasal 
spina (SNA) angle, which is used to determine the 
maxillary position to the cranium. In this case, the 
decrease amount of 10 revealed the backward of 
the maxilla when compared with the cranium. This 
type of skeletal Class III malocclusion is called mi-
crognathie superior. Orthodontic measurements 
are shown in a lateral cephalometric radiograph 
in Figure 6.
After consultation with the patient’s hematolo-
gist, an oral prophylaxis and topical fluoride treat-
ment were performed. Further treatments were 
postponed until after the bone marrow transplan-
tation.
Case 2
A 3-year-old Caucasian girl came to the Peri-
odontology Department, Samsun, Turkey, for a 
consultation regarding her general dental health 
Figure 1. Hypoplasic thumbs of patient no 1, with medial deviations.
Figure 3. Malocclusion of the whole mouth of the first patient.
Figure 2. Hemangiom of the left cheek about 1x1 cm in diameter of the first patient.
Figure 4. Scars of the cleft palate including the narrow maxilla of the patient no 1.
Figure 5. Detailed intraoral radiographs of patient no. 1.
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and an investigation of possible anomalies associ-
ated with DBA. She was the second sibling of non-
consanguineous parents. The first sibling was 
healthy systematically and hematologically. The 
patient seemed healthy, and her physical exami-
nation showed no significant physical abnormality 
other than a slightly pale skin. She received a daily 
dosage of deltacortil (0.5 mg/kg/day) because of 
anemia.
An intraoral examination revealed a normal 
dental appearance, healthy periodontal tissues, 
and no detectable dental caries. Her primary teeth 
had all erupted and were orthodontically arranged 
in the right places in both the maxilla and man-
dible. A general physician who was consulted con-
firmed that routine laboratory parameters were 
within normal limits (hemaglobulin 11.7 g/dl).
Following careful intraoral and extraoral ex-
aminations, the family was informed about the im-
portance of oral hygiene care. Instructions were 
given for correct tooth brushing, and the patient 
was asked to appear for a follow-up examination.
dIscussIon
Congenital hypoplastic anemia is a rare dis-
ease characterized by macrocytic anemia, occa-
sional neutropenia or thrombocytosis, and defi-
ciency of erythroblasts in the marrow.18
DBA is usually revealed in infancy, and cases 
have been detected before the age of 6 months.1 
An exact underlying factor is not clear, and most 
children with this disease have long-term survival 
while spontaneous remission may be observed.15
Freedman4 stated  phenotypic abnormalities 
belong to the following categories: a) craniofacial 
dysmorphism, including hypertelorism, micro-
cephaly, microphtalmos, congenital cataracts or 
glaucoma, strabismus, microretrognathism, and 
a high-arched palate or cleft palate; b) prenatal 
or postnatal growth failure; c) neck anomalies; d) 
thumb malformations such as bifid thumb, dupli-
cation, subluxation, hypoplasia, or absence of the 
thumb.
The disease is usually treated successfully 
with corticosteroid therapy; however, patients 
who become refractory to corticosteroids are usu-
ally transfusion dependent. 
Craniofacial abnormalities have been de-
scribed. Gripp et al7 reported bilateral microtia, 
midfacial hypoplasia, cleft palate, downslating 
palpebral fissures, and micrognathia in two cous-
ins with DBA. In our first case, cleft palate was 
reported in the patient’s first cousin who did not 
suffer from DBA. Therefore, her malformation 
may not be a symptom of DBA. In our second case, 
none of the family members had craniofacial mal-
formations or a medical history consistent with 
anemia. In the literature, craniofacial malforma-
tions, including cleft palate, bilateral microtia, 
downslating palpebral fissures and micrognathia, 
and the hematological findings of DBA were as-
sociated with Treacher-Collins syndrome, which 
was discussed as a distinct syndrome.19 Although 
both of the conditions share similarities, DBA can 
be differentiated based on the hematological ab-
normalities, the absence of a lower lid coloboma, 
and the absence of TCOF1 mutations.7
DBA can occur without craniofacial malforma-
tions. No examined cases of DBA with cleft palate 
and auditory malformations have been reported 
to harbor RPS19 or TCOF1 mutations.7 This genetic 
mutation may explain the facial differences in our 
patients. But it is still not clear whether there is a 
Figure 6. Orthodontic measurements related with the first patient were shown by 
lateral cephalometric radiograph (SNA=72º, SNB=74º, ANB=-2º, SN/Go-Gn=38º).
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correlation between the microtia and cleft palate 
phenotype and a specific DBA genotype. 
There is a lack of information in the literature 
about the oral and dental findings related to DBA. 
The oral and dental findings reported were severe 
gingivitis, multiple carious lesions, poor healing 
of extracted tooth sites,20 supernumerary tooth, 
impacted third molars, and nearly total oblitera-
tion of the coronal pulp chambers of the erupted 
dentition.15 
Our results for patient one showed high plaque 
accumulation due to the patient’s poor oral hy-
giene compliance and malformations hardened 
tooth brushing and reach of the patient to the 
whole mouth. The other periodontal conditions 
were within normal limitations. However, tak-
ing the age of the patient into account, increasing 
destruction would be a foregone conclusion for 
her. A careful follow-up and preventive therapies 
should not be missed in these kinds of patients. 
Reports in the literature describing oral find-
ings associated with DBA have not included de-
tails regarding periodontal status or missing and 
impacted teeth. Therefore, our study is the first 
to report the gingival status of the patients and a 
complete investigation of any orthodontic or den-
tal abnormalities. This condition was seen only in 
our first case, and it is possible to associate it with 
the congenital cleft palate of that patient.
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